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DISPENSING SYSTEMAND METHOD FOR 
SHOWER ARM 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS 

1. Field of the Invention 
The present invention relates to dispensing systems for 

dispensing one or more materials into a fluid flow conduit, 
during the conveyance of fluid through the conduit. Further 
embodiments relate to components of Such systems and 
methods of making and using Such systems and components. 
In one example embodiment, a dispensing unit is configured 
to connect to a standard pipe of a shower arm for dispensing 
one or more materials into a stream of water flowing through 
the shower arm. The dispensing unit may be configured to 
dispense one or more hair shampoo, hair conditioner, Soap, 
skin conditioner, moisturizer, perfume, or other Suitable 
materials or combinations thereof into the water flow in the 
shower arm. 

2. Background of the Invention 
Modern household showers are provided with one or more 

standard pipe shower arms connected to the household water 
plumbing system. A shower head is typically attached to the 
shower arm by screw threads provided on the shower head 
and mating screw threads provided on a free end of the shower 
arm. The mating screw threads allow the shower head to be 
connected to the shower arm by engaging the mating threads 
and rotating the shower head relative to the shower arm. 
Typical shower heads are configured with a balljoint that 
allows the showerhead to swivel around the axis of the shower 
arm, such that the showerhead will remain oriented for proper 
operation, even after the ball joint has been rotated any suit 
able amount to attain a sufficiently tight connection to the 
shower arm. Other accessories also designed to be fitted to 
shower arms have swivels to allow the accessory to be posi 
tioned for proper operation regardless of the angular position 
of the threads required to achieve a liquid tight seal with 
shower arm. 

Various types of hair shampoo, hair conditioner, Soap, skin 
conditioner, moisturizer, perfume and other personal care 
products are available for use in showers. Typically, Such 
products are distributed in plastic bottles or other containers 
that are kept within the shower stall. The bottles and other 
containers tend to collect inside of the shower stall, resulting 
in possible safety and health problems, as well as causing the 
shower to appear cluttered. 

Dispensing units have been designed for installation in a 
shower stall, for dispensing quantities of flowable shampoos, 
conditioners, soaps into a users hand. Other dispensing units 
that were configured to be connected in the water flow system 
have not gained significant popularity. It is believed that one 
reason for the lack of popularity of Such previous dispensing 
systems is the difficulty of refilling such systems and of 
connecting such systems without changing the orientation or 
operation of the shower head or dispensing system. Another 
reason is that regulatory restrictions placed on the maximum 
flowrate of water through a showerhead has introduced flow 
controllers into the showerheads that raise the water pressure 
in the shower arm to a level where it is difficult for a conven 
tional venturi system to work effectively. An example of a 
previous dispensing unit using a Venturi system is described 
in U.S. Pat. No. 3,231,200, the contents of which are incor 
porated herein by reference. 

SUMMARY OF THE INVENTION 

The present invention relates to dispensing systems for 
dispensing one or more materials into a fluid flow conduit, 
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2 
during the conveyance of fluid through the conduit. In one 
example embodiment, a dispensing unit is configured to con 
nect to a standard pipe of a shower arm for dispensing one or 
more materials into a stream of water flowing through the 
shower arm. The dispensing unit may be configured to dis 
pense one or more hair shampoo, hair conditioner, Soap, skin 
conditioner, moisturizer, perfume, or other Suitable materials 
or combinations thereof into the waterflow in the shower arm. 
In other embodiments, the dispensing unit may be configured 
to connect to a fluid conduit of another type of fluid flow 
system, for dispensing any Suitable flowable material into a 
fluid flowing through the fluid conduit. 

Embodiments employ a first tube member having a restric 
tor flow passage that is configured to provide a pressure 
differential, as fluid flows through the tube member. A flex 
ible container is configured to hold a material to be dispensed 
into a fluid flow. The flexible container is held within a flask 
(of Sufficient pressure-tight construction) that is connected in 
fluid-pressure communication to the tube member, such that 
the pressure differential is communicated to the flask and 
provided within the flask, between the interior and exterior of 
the flexible container. 

In this manner, as fluid flows through the restrictor passage 
in the first tube member, the pressure differential created 
within the restrictor passage by the fluid flow is communi 
cated to the flask, to provide a pressure differential between 
the interior and the exterior of the flexible container within the 
flask. The pressure differential causes material within the 
flexible container to be drawnout of the flexible container and 
conveyed to the fluid flowing through the tube member. 
Accordingly, material within the flexible container may be 
added to the fluid flowing through the tube member. 

In one embodiment, the flask (and flexible container held 
within the flask) are connected in fluid-pressure communica 
tion with the first tube member, through an extension portion 
and a second tube member, where the second tube member 
and the extension portion are coupled to the first tube mem 
ber, so as to be rotatable around the longitudinal axis of the 
first tube member (rotatable about the fluid flow passage 
through the first tube member). As a result, the flask may be 
readily rotated to a convenient position relative to the first 
tube member, such as below the first tube member, after the 
first tube member is installed in a fixed position to an existing 
standard pipe of a shower arm (or to a fluid conduit of another 
type of fluid-flow system). 

In a further embodiment, a connection structure is provided 
for allowing the flask to be connected to the extension portion 
for operation, but selectively releasable from the extension 
portion by a user. A quick-release connection structure may 
be employed, to allow a user to selectively connect and 
release the flask, with a simple and fast manual operation 
(preferably an operation that requires only one hand of the 
user). In that manner, a user may quickly exchange one flask 
for another or replace a flask having an empty container with 
another flask, in a simple operation. A group or family sharing 
a shower facility may have two or more flasks. Such that each 
family or group member (or Sub-group) may have a corre 
sponding flaskand be able to easily exchange one flask for his 
or her corresponding flask, when using the shower facility. 

In a further embodiment, the flexible container held within 
the flask may be secured to the flask cover by a connection 
structure that has mating members on the container and on the 
flask cover. The mating members may include one or more 
protrusions and mating grooves and/or non-circular mating 
shapes, such that only a flexible container having the correct 
configuration of one or more protrusions and grooves and/or 
mating shape may be coupled to a particular flask cover. By 
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selecting a configuration of one or more protrusions and 
grooves and/or mating shape, a user or manufacturer may 
provide a level of control regarding which flexible container 
(and, thus, which material contained in the flexible container) 
may be operatively connected to a given flask. 5 

In another embodiment, a volume control valve is provided 
to allow a user to selectively control the volume of material 
drawn from the flexible container within the flask. In yet a 
further embodiment, the volume control valve has an “off 
position to block fluid-pressure communication between the 10 
interior of the flexible container and the fluid flow passage in 
the first tube member. A valve, such as a stop valve, may be 
provided in the extension member to automatically block 
fluid-pressure communication between the interior of the 
flask (outside of the flexible container) and the fluid flow 15 
passage in the first tube member, when the flask is removed 
from the extension member. In a further embodiment, the 
extension member my include a bypass passage and valve 
arrangement, for automatically causing fluid-pressure com 
munication passages within the extension member to bypass 20 
the flask connection end of the extension member, when the 
flask is removed from the extension. In that manner, when a 
user desires to remove, replace or exchange a flask, the user 
may manually adjust the volume control valve to an “off 
positions and then remove the flask (preferably, using a quick- 25 
release connector), to cause the stop valve to move into a 
block or bypass position. Upon re-connection of the flask or 
connection of another flask to the extension member, the stop 
valve is automatically moved into an open or non-bypass 
position. The user may then re-adjust the volume control 30 
valve, to allow operation with the re-connected or other flask. 

Further embodiments employ one or more bypass passages 
within the first tube member, to allow fluid to bypass the 
restrictor flow passage and then combine with fluid exiting 
the restrictor flow passage. The bypass passage(s) may pro- 35 
vide an increased fluid flow through the first tube member, 
relative to the fluid flow through the restrictor flow passage. 
As a result, fluid flow through the system need not be limited 
to the volume of fluid that is able to flow through the restrictor 
flow channel. 40 

These and other aspects and advantages of embodiments of 
the invention will become apparent from the detailed descrip 
tion and drawings that follow. 

BRIEF DESCRIPTION OF THE DRAWINGS 45 

FIG. 1 is a side view of a dispensing system connected to a 
standard pipe of a shower arm. 

FIG. 2 is a cross-sectional view of a dispensing system 
according to FIG. 1. 50 

FIG.3 is a side view of a dispensing system with a released 
flask. 

FIG. 4 is a partially exploded view of a flask for a dispens 
ing system of FIG. 1. 

FIG.5 is a perspective view of a connector and a flask cover 55 
for a dispensing system of FIG. 1. 

FIG. 6 is a cross-section view of a portion of a dispensing 
system according to FIG. 1, with the flask partially removed 
from the second extension member. 

FIG. 7 is a cross-section view of a portion of a dispensing 60 
system according to FIG. 1, with the flask fully connected to 
the second extension member. 

FIG. 8 is a cross-section view of a portion of a dispensing 
system according to a further embodiment. 

FIG.9 is a cross sectional view of a portion of a dispensing 65 
system according to a further embodiment, where diverter 
valve is in a bypass position. 

4 
FIG. 10 is a cross sectional view of a portion of a dispens 

ing system according to a further embodiment, where diverter 
valve is in an open position. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention relates to dispensing systems for 
dispensing one or more materials into a fluid flow conduit, 
during the conveyance of fluid through the conduit. Further 
embodiments relate to components of Such systems and 
methods of making and using Such systems and components. 

In one example embodiment, a dispensing unit is config 
ured to connect to a standard pipe of a shower arm. The 
dispensing unit may be configured to dispense one or more 
hair shampoo, hair conditioner, Soap, skin conditioner, mois 
turizer, medications, perfume, or other Suitable materials or 
combinations thereof into a water flow in the shower arm. 
While embodiments of the present invention are described 
herein in the context of a shower facility having a conven 
tional standard pipe of a shower arm that conveys water to a 
shower head, dispensing units according to other embodi 
ments of the present invention may be configured to connect 
to other water flow pipes, hoses, supply elbows or other fluid 
flow systems (not limited to water) for dispensing a material 
into the fluid flow. For example, embodiments may be con 
figured to dispense material into a water flow of a hose, hose 
bib or other suitable water source for an animal washing 
system (for dispensing a Soap, medication, flee or other pest 
control Substance, colorant, perfume or other materials onto a 
pet or otheranimal), a vehicle washing system (for dispensing 
a soap, wax, glaze or other materials onto a car, truck, boat or 
other vehicle), a lawn or garden dispensing system (for dis 
pensing pesticide, herbicide, fertilizer, or other materials onto 
a lawn, garden, agriculture or natural area). Yet other embodi 
ments may be configured to connect to a sink faucet for 
dispensing materials (soap or other Suitable materials) into 
the water flow from the sink faucet. 
An example embodiment of a dispensing system 10 is 

shown in FIG. 1, as connected to a standard pipe of a shower 
arm 12. In general, the dispensing system 10 includes a first 
tube member 14 configured to be connected to a free end of 
the shower arm 12, a second tube member 16 configured to be 
connected around a portion of the first tube member 14, 
adjacent a shower head 18. In one embodiment, the shower 
head 18 is part of the dispensing system 10. In a further 
embodiment, the shower head 18 and the shower arm 12 are 
part of an existing shower system, to which the dispensing 
system 10 is configured to connect. 
The dispensing system 10 also includes a flask 20 having a 

flask body 21 and a flask cover 22, where the flask body and 
flask cover are removeably connectable to each other. One or 
more seals, such as, but not limited to, an O-ring seal may be 
provided an engaging Surface of the flask cover 22 and/or the 
flask body 21, to enhance a fluid-tight connection between the 
flask cover 22 and the flask body 21. A flask connector exten 
sion structure 24 connects the flask 20 to the second tube 
member 16. The flask connector extension structure 24 may 
take any suitable form, but is shown in FIG. 1 as composed of 
a first extension member 26 and a second extension member 
28 that are connected together at a joint 30. In the example 
embodiment of FIG. 1, the first extension member 26 may be 
formed integral, as a unitary body, with the second tube 16. 
However, other embodiments may include a first extension 
member formed separate from, but then connected to the 
second tube 16, Similarly, the second extension member 28 
may beformed integral, as a unitary body, with the flask cover 
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22. However, in embodiments described herein the second 
extension member 28 is formed as a separate structural body 
relative to the flask cover 22 and is connected to the flask 
cover 22. 
The shower head 18 may take any suitable form, including 

the form of a conventional shower head, but preferably 
includes ahead member 31 having one or more nozzle outlets 
32. The shower head 18 may include a ball joint 34 or other 
known structure that allows the head member 30 to adjust, 
angularly, relative to the longitudinal axis A of the first tube 
member 14. 
An interior surface of an inlet end of the shower head 18 

may be provided with threads (not shown) for connection to 
an end 35 of the first tube member 14. In embodiments in 
which the shower head 18 comprises a conventional shower 
head, the threads on the inlet end of the shower head 18 may 
be of a diameter and pitch that corresponds to that of a con 
ventional shower arm 12. In Such embodiments, the system 
10 may be employed with a conventional shower head 18, for 
example, that was originally installed on the shower arm 12, 
but removed and re-installed on the end 35 of the first tube 
member 14. However, as described above, in other embodi 
ments, the system 10 may include its own shower head 18 as 
a component of the system (instead of employing an existing 
shower head). 

With reference to the cross-section view shown in FIG. 2, 
the first tube member 14 has an end 36 for connection to the 
shower arm 12 (FIG. 1), opposite to the end 35 for connection 
to the showerhead 18. The interior surface of the end 36 of the 
first tube member 14 is provided with threads 40 for engaging 
corresponding threads (not shown) on the exterior Surface of 
the shower arm 12, for connecting the first tube member 14 to 
the shower arm 12. The diameter of the interior surface of the 
end 36 of first tube member 14 and pitch of the threads 40 are 
selected to provide a fluid-tight connection between the first 
tube member 14 and the shower arm 12. Similarly, the exte 
rior surface of the end 35 of the first tube member 14 is 
provided with threads 41 for engaging corresponding threads 
(not shown) on the interior surface of an inlet end of the 
showerhead 18, for connecting the first tube member 14 to the 
shower head 18. The diameter of the exterior surface of the 
end 35 of the first tube member 14 and the pitch of the threads 
41 are selected to provide a fluid-tight connection between the 
first tube member 14 and the shower head 18. 

Embodiments may include one or more seal members, 
Such as one or more ring-shaped seals 42 at or near the threads 
40 of the first tube member 14, to provide or enhance the 
fluid-tight connection to the shower arm 12. A back-flow 
preventer 44 may be located within the first tube member 14, 
for example, adjacent the seal 42. The back-flow preventer 44 
may have any suitable configuration, including, but not lim 
ited to, a conventional diaphragm seat and rubber diaphragm 
or other structure arranged to operate as a one-way valve, to 
prevent a reverse fluid flow into the shower arm, from the 
shower-head side. One or more additional seal members, such 
as one or more ring-shaped seals (not shown) may be located 
in the shower head 18 and/or adjacent the end 35 of the first 
tube member 14, to provide or enhance the fluid-tight con 
nection between the showerhead 18 and the first tube member 
14. 
The first tube member 14 includes a restrictor section 46, 

that has an interior fluid-flow passage having an interior 
diameter that is reduced relative to the interior diameter at the 
shower arm connection end 36 of the first tube member 14. In 
the embodiment shown in FIG.2, the fluid-flow passage of the 
restrictor section 46 includes a first diameter portion 48 and a 
second diameter portion 49, in series with respect to a fluid 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
flow direction. The first diameter portion 48 is located 
upstream (in the fluid flow direction), closer to the shower 
arm connection end 36 of the first tube member 14, relative to 
the second diameter portion 49. The first diameter portion 48 
has an interior diameter that is greater than the interior diam 
eter of the second diameter portion 49. As shown in FIG. 2, 
the fluid-flow passage of the restrictor section 46 may be 
tapered at the connection between the first diameter portion 
48 and the second diameter portion 49 and may be tapered or 
flared at the entrance (wherein the tapers or flares define a 
flow passage that decreases in diameter, in the fluid-flow 
direction). 
The exterior surface of the restrictor section 46 of the first 

tube member 14 is provided with two annular grooves 50 and 
52. The restrictor section 46 of the first tube member 14 also 
includes a first passage 56 that connects groove 50 in fluid 
flow communication with the first diameter portion 48, and a 
second passage 54 that connects groove 52 in fluid-flow com 
munication with the second diameter portion 49 of the fluid 
flow passage. 
The first tube member 14 extends through the second tube 

member 16. The second tube member 16 has an interior 
diameter that is about the same or slightly larger than the outer 
diameter of a section of the first tube member 14, such that the 
second tube member 16 may be arranged coaxially with the 
first tube member and rotatable relative to the interior of the 
first tube member 14, upon an application of a sufficient 
rotational force on the second tube member 16. 
One or more seal members 58, Such as annular ring seals, 

may be arranged around the outer diameter of the first tube 
member 14 and/or the inner diameter of the second tube 
member 16, to provide a fluid-tight seal between first passage 
56 and second passage 54 and enhance frictional engagement 
between the first tube member 14 and the second tube mem 
ber 16. Annular seal grooves may be provided around the 
outer surface of the first tube member 14 and/or the inner 
surface of the second tube member 16 for receiving the one or 
more seal members 58. 

In one example embodiment, sufficient frictional force 
between the first and second tube members 14 and 16 inhibits 
rotation of the second tube member 16 relative to the first tube 
member 14, unless a user applies a rotational force above a 
threshold amount (Sufficient to release a frictional engage 
ment between the first and second tube members 14 and 16) to 
the second tube member, for example, by gripping the second 
tube member 16 and rotating it about the axis A of the first 
tube member 14. Alternatively, or in addition, the frictional 
force between the first and second tube members 14 and 16 
may be designed to be overcome by the weight of (and gravi 
tational pull on) the flask 20, so that the flask 20 orients itself, 
by gravity, to a position below the first tube member 14, as 
shown in FIG. 1. 
The first extension member 26 comprises a tube-shaped 

structure that extends from a side of the second tube member 
16. The first extension member 26 includes first and second 
fluid passages 60 and 62 arranged in fluid-flow communica 
tion with the annular grooves 50 and 52, respectively. In 
embodiments as shown in FIG. 2, in which the first extension 
member 26 is integral (as a unitary body) with the second tube 
member 16, the passages 60 and 62 extend directly to the 
annular grooves 50 and 52, respectively. However, in embodi 
ments in which the first extension member is formed as a 
separate structural element relative to the second tube mem 
ber, the second tube member 16 is provided with two open 
ings on one end, that align with the passages 60 and 62, 
respectively, and that complete the fluid flow path between 
the passages 60 and 62 and the grooves 50 and 52, respec 
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tively. The annular grooves 50 and 52 allow the second tube 
member 16 and first extension member 26 to rotate relative to 
the first tube member 14, while maintaining a fluid flow path 
between the portions 48 and 49 of the fluid flow path within 
the first tube member 14 and the fluid passages 60 and 62 in 
the first extension member 26. 

The second extension member 28 comprises a tube-shaped 
structure that is connected to an end of the first extension 
member 26 at a fluid-tight joint 30. Each of the first and 
second extension members 26 and 28 may have an annular lip 
at the joint 30, to assist in their interconnection. The annular 
lips of the first and second extension members 26 and 28 may 
be connected by any Suitable connection structure, including, 
but not limited to welds, adhesives, rubber seals or the like. 

The second extension member 28 has first and second fluid 
passages 64 and 66 that align, in fluid flow communication 
with the first and second fluid passages 60 and 62 in the first 
extension member 26. In this manner, the second extension 
member 28 may beformed separately from the first extension 
member 26, for example, as a manufacturing expedient. How 
ever, in other embodiments, the second extension member 28 
may be formed integral, as a unitary body, with the first 
extension member 26. In yet further embodiments, the second 
extension member 28, the first extension member 26 and the 
second tube member 16, all may be formed integrally, as a 
unitary body. However, manufacturing efficiencies may be 
achieved by forming, at least the second extension member 28 
as a separate structural element relative to the first extension 
member 26. In particular the second extension member 28 
includes one or more control valves and other structural fea 
tures that may employ more complex manufacturing tech 
niques or facilities than would be required for other portions 
of the dispensing system. 
The second extension member 28 preferably includes a 

stop valve 68 in the first fluid passage 64. The stop valve 68 
comprises a check valve or other suitable structure that allows 
fluid flow through the first fluid passage 64 when the flask 20 
(with flask cover 22) is properly attached to the second exten 
sion member 28, and inhibits fluid flow out of the first fluid 
passage 64 in the event that the flask 20 (with flask cover) is 
removed from (or otherwise not attached to) the second 
extension member 28. An example embodiment of a stop 
valve 68 is described in further detail below. 
The second extension member 28 also includes a volume 

control valve 70 in the second fluid passage 66. The volume 
control valve 70 may comprise any suitable adjustable fluid 
flow restriction valve that allows for adjustable control of a 
fluid flow rate in the second fluid passage, for example, by 
adjusting the cross-sectional area of the second fluid passage. 
In example embodiments, the volume control valve 70 may 
include a manual actuator 72 (FIG. 1), for allowing manual 
adjustment of the a fluid flow rate of fluid through the second 
fluid passage 66. In the embodiment shown in FIG. 1, the 
manual actuator 72 comprises a lever that is pivotally mov 
able by a user to adjust the cross-sectional area of the second 
fluid passage 66, dependent upon the pivotal position of the 
lever. However, in other embodiments, another suitable vol 
ume flow control valve structure may be employed for valve 
T0. 

In some example embodiments, the flask 20 (with the flask 
cover 22) is attached to the second extension member 28 with 
a quick-release attachment structure, that allows that flask 20 
(with flask cover 22) to be quickly and easily attached and 
detached from the second extension member 28, by a simple 
manual operation. In FIG. 2, an example embodiment of a 
quick release structure comprises threaded structures on the 
second extension member 28 and the flask cover 22 for allow 
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8 
ing attachment by engaging the threaded structures and 
manually rotating the flask 20 in a first direction about the 
longitudinal axis of the second extension member 28, and 
disengagement by rotating the flask 20 in a second direction 
(opposite the first direction) and disengaging the flask 20 
from the second extension member 28. In particular, the sec 
ond extension member 28 may include a threaded end, for 
example, having eternally-facing threads, opposite to the end 
that is connected to the first extension member 26. Similarly, 
the flask cover 22 may include a threaded open end, for 
example, having inner-facing threads for engaging the outer 
facing threads of the second extension member 28. In other 
embodiments, the externally-facing threads may be formed 
on the flask cover and inner-facing threads may be formed on 
the extension member 28. The threads on the second exten 
sion member 28 and the flask cover 22 may have a sufficient 
length and pitch to provide a suitable sealing function, while 
allowing the flask 20 to be quickly and easily attached to and 
detached from the second extension member with minimal 
rotation (for example, a rotation of about 180 degrees). 

In other embodiments, other Suitable quick-release attach 
ment structures may be employed in place of threaded struc 
tures shown in FIG. 2. For example, any one or combination 
of a quick release clamp structure for clamping an end of the 
second extension member 28 to an opening end of the flask 
cover 22, or a slide connection in which the flask 20 slides into 
place may be employed. For example, an annular rim or lip 
(not shown) may be included on the connection ends of each 
of the flask cover 22 and the second extension member 28, for 
allowing one or more quick-release clamps (not shown) to 
grip and hold the annular rims or lips together, and be releas 
able by a user, to detach the flask 20 from the second exten 
sion member 28. 
The flask 20 may be configured to hold a replaceable con 

tainer 80 that contains a dispensable material. The replace 
able container 80 may comprise a deformable bag, pouch, 
accordion-shaped structure, or the like, that is able to hold a 
fluid material and deform in response to a pressure differen 
tial (between pressure inside of the container 80 and pressure 
outside of the container80) as fluid material is dispensed from 
the container 80. As shown in FIG. 4, the replaceable con 
tainer 80 may comprise a bag or pouch 81 made of a flexible, 
non-porous material. Such as a plastic, metal foil, or other 
suitable material for containing a fluid. The replaceable con 
tainer 80 in FIG. 4 includes a connector 82 for releasably 
connecting the container 80 to the flask cover 22. The con 
nector 82 may be made of a relatively rigid material. Such as, 
but not limited to, a plastic, metal, ceramic or composite 
material. The connector 82 is connected to the bag portion 81 
of the replaceable container 80, in a fluid-tight connection. 
The connector 82 and flask cover 22 may be configured to 
allow for a quick and easy manual connection and disconnec 
tion of the connector 82 and the flask cover 22. 
As shown in FIG. 2, the flask cover 22 may include a 

hollow first connection tube 84 that protrudes outward from 
one end of the cover 22 and is shaped to be received within a 
recess provided within the connector 82. The outside diam 
eter of the connection tube 84 and the inside diameter of the 
recess in the connector 82 may be selected to provide a 
friction and fluid tight fit between the two parts, such that a 
user may readily fit the connector 82 onto the connection tube 
84, for a relatively secure connection, and may remove the 
connector 82 from the connection tube by pulling the connec 
tor 82 away from the connection tube, against the frictional 
engagement. 
The flask cover 22 may also include a second connection 

tube 86, extending coaxially with at least a portion of the 
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length of the first connection tube 84. The second connection 
tube 86 has an open end and an open interior configured to 
receive an end portion 88 of the connector 82. The end portion 
88 of the connector 82 is shaped to fit within the open end of 
the second connection tube 86. The inside diameter of the 
second connection tube86 and the outside diameter of the end 
portion 88 of the connector 82 may be selected to provide a 
friction fit between the two parts, such that a user may readily 
fit the connector 82 onto the second connection tube 86, for a 
relatively secure connection, and may remove the connector 
82 from the second connection tube 86 by pulling the con 
nector 82 away from the connection tube, against the fric 
tional engagement. 

In preferred embodiments, the shape of the exterior surface 
of the end portion 88 of the connector 82 and the interior 
surface of the second connection tube 86 may be selected to 
allow the end portion 88 of the connector 82 to be inserted into 
the open end of the second connection tube 86, when the end 
portion 88 is oriented in one particular orientation (or one of 
a plurality of specific orientations) relative to the second 
connection tube 86. In one embodiment, the cross-sectional 
shape of the end portion 88 of the connector 82 (viewed in the 
direction perpendicular to the plane of the page in FIGS. 2 and 
4) may be non-circular, but may have other shapes such as, but 
not limited to, oval, triangle, square, other polygon, or the 
like, that correspond to a similar-shaped interior Surface of the 
second connection tube 86. In yet further embodiments, the 
cross-sectional shape of the end portion 88 may include pro 
trusions or extensions (such as keys) that engage correspond 
ing grooves within the second connection tube 86. Alterna 
tively, or in addition, the end portion 88 of the connector 82 
may include grooves that engage corresponding protrusions 
or extensions (such as keys) on the interior Surface of the 
second connection tube 86. 

With such configurations, the connector 82 may be 
designed to mate with and connect to the second connection 
tube 86, but only when the connector 82 is oriented such that 
the shape of the end portion 88 is aligned with a correspond 
ing shape features of the interior Surface of the second con 
nection tube 86. Furthermore, the shape of the interior surface 
of the second connection tube 86 may be configured to mate 
with only certain types of connectors 82 (for example, con 
nectors on a particular type or style of replaceable container 
80, such as containers 80 made by a particular manufacturer 
or containers 80 that contain a particular type of fluid mate 
rial, or the like). In further embodiments, the end portion 88 of 
the connector 82 may have a shaped hollow tube, while the 
cover 22 may include a shaped extension member (instead of 
a second connection tube 86) for fitting within and mating 
with the hollow tube shaped end portion 88, in a similar 
manner as discussed above with respect to themating engage 
ment of the end portion 88 and the second connection tube 86. 
The connector 82 may include a fluid flow passage 90. 

connecting the recess in the connector 82 in fluid flow com 
munication with the interior of the bag portion 81 of the 
replaceable container 80. The length and diameter of the fluid 
flow passage 86 may be selected, based on the viscosity of the 
fluid held within the bag portion 81, to restrict fluid flow and 
to allow a controlled flow of fluid from the bag portion 81, 
through the hollow tube 84 and through the fluid passages 66 
and 62, to the small diameter portion 49 of the first tube 
member 14. By selecting the length and diameter of the fluid 
flow passage 86 appropriately, the volume of fluid that is 
drawn from the replaceable container 80 over a given period 
of time may be limited to a selected, controlled volume. 
An example embodiment of a shaped end portion 88 of the 

connector 82 and a correspondingly shaped second connec 
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10 
tion tube 86 is shown in FIG.S. With reference to the embodi 
ment in FIG. 5, the end portion 88 of the connector 82 
includes grooves 92 arranged to engage with corresponding 
protrusions (in the form of ribs) 94 on the interior surface of 
the second connection tube 86. Accordingly, the end portion 
88 of the connector 82 in FIG.5 may engage and fit within the 
second connecting tube 86, only when the grooves 92 on the 
connectoralign with protrusions 94 on the second connection 
tube. 
When the end portion 88 of the connector 82 is fully 

inserted within and properly engaged with the second con 
necting tube 86, as shown in FIG. 2, a fluid flow communi 
cation path is provided from the bag portion 81 of the dispos 
able container 80, through the passage 90 in the connector 82, 
through the interior of the first connection tube 84, through 
the fluid passages 66 and 62 and into the small diameter 
portion 49 of the first tube member 14. 
As discussed above, the flask cover 22 is configured to 

attach to one end of the second extension member 28. As 
shown in FIGS. 6 and 7, the flask cover 22 may be provided 
with and annular groove 96 having a shape and diameter that 
corresponds to the shape and diameter of an end portion 98 of 
the second extension member 28. One or more seals 100, such 
as but not limited to, O-ring seals, may be provided around the 
exterior surface of the end portion 98 of the second extension 
member and/or the interior surface of the annular groove 96, 
to enhance a fluid-tight connection between the end portion 
98 and the flask cover 22. Alternatively, or in addition, one or 
more further seals (not shown). Such as, but not limited to 
O-ring seals may be provided around the exterior surface of 
the first connection tube 84 and/or the interior surface of the 
mating recess of the connector 82, to enhance a fluid-tight 
connection between the end portion 98 and the flask cover 22. 
In FIG. 6, the flask cover 22 is shown as being partially, but 
not fully engaged with the end portion 98 of the second 
extension member 28. In FIG. 7, the flask cover 22 is shown 
as being fully engaged with the end portion 98 of the second 
extension member 28. 
As discussed above, the second extension member 28 may 

include a stop valve 68 in first fluid passage 64. The stop valve 
68 comprises a check valve or other suitable structure that 
allows fluid flow through the first fluid passage 64 when the 
flask 20 (with flask cover 22) is properly attached to the 
second extension member 28, and inhibits fluid flow out of the 
first fluid passage 64, in the event that the flask 20 (with flask 
cover) is removed from (or otherwise not attached to) the 
second extension member 28. The volume control valve 70 
may include an “off” state (to fully block fluid communica 
tion through the passages 62 and 66), for example, corre 
sponding to a predefined position of the Volume control knob 
72 (such as, but not limited to, a position in which the volume 
control knob 72 is manually rotated to an end-of-rotation 
position in the clockwise direction or, alternatively, to an 
end-of-rotation position in the counter-clockwise direction). 
In the fully engaged orientation shown in FIG. 7, a check 
valve member 68 is shown as being engaged with an end of 
the flask cover 22, such that the valve member 68 is pushed 
upward (relative to the orientation in FIG. 7) within the fluid 
passage 64. 

In the upward orientation of FIG. 7, the valve member 68 is 
positioned to allow fluid to pass around the valve member 68, 
So as to provide a fluid communication from the large diam 
eter portion 48 of the first tube member 14, through the 
passages 60 and 64 and to the volume in the interior area 102 
of the flask (but exterior to the replaceable container 80). 
However, when the flask cover 22 is removed (or partially 
removed, as shown in FIG. 6) from the second extension 
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member 28, the valve member 68 is forced by gravity, water 
pressure and/or a spring or other biasing member (not shown) 
into a position in which it blocks fluid communication from 
the passage 64 in the second extension member 28 to the 
interior of the flask 20. The valve member 68 may be formed 
of any Suitable material, including, but not limited to a resil 
ient rubber, plastic or composite material, a rigid plastic, 
metal, ceramic or composite material, or the like. 

In an alternative embodiment, the valve member 68 may be 
arranged to open a bypass passage (an example of which is 
described below with respect to FIGS. 9 and 10) between the 
passages 64 and 66 when it is moved into a position to a closed 
position (i.e., the position described with reference to FIG. 6) 
and to close the bypass passage when the valve member is 
moved into the open position (i.e., the position described with 
reference to FIG. 7). In that manner, when the valve member 
68 is in the closed position, fluid may be conveyed through a 
portion of the passage 64, to the bypass passage, through the 
bypass passage to the passage 66 and back through the pas 
sage 64 to the small diameter portion 49 of the first tube 
member 14. 

According to the embodiments described above, the first 
tube member 14 is connected to a standard pipe 12 of a shower 
arm. A shower head 18 is also connected to the first tube 
member. When water is caused to flow through the standard 
pipe 12, toward the shower head 18, the water flows past the 
back-flow preventer 44 and into the large diameter portion 48 
of the first tube member 14. 
The water flows from the large diameter portion 48 into the 

small diameter portion 49 of the restrictor tube section of the 
first tube member 14. A venturi effect is created between the 
large diameter portion 48 and the small diameter portion 49. 
As a result, a first fluid pressure P1 is provided in the large 
diameter portion 48 and a second fluid pressure P2 is provided 
in the small diameter portion 49. The second fluid pressure P2 
is less than the first fluid pressure P1, due to the smaller 
diameter of the small diameter portion 49, relative to the 
diameter of the large diameter portion 48. 
When the flask 20 (with cover 22 and container 80) is fully 

connected to the second extension member 28 (and the valve 
68 is, thereby, opened), fluid communication is allowed from 
the large diameter portion 48 of the first tube member 14, 
through passage 56 and groove 50, through the passages 60 
and 64, to the interior of the flask 20 (but exterior to the 
replaceable container 80). As a result, the pressure P1 is 
communicated through the passages 60 and 64 and to the 
interior of the flask 20 (but exterior to the replaceable con 
tainer 80). At the same time, fluid communication is allowed 
between the interior of the replaceable container 80, through 
the passages 66 and 62, and through groove 52 and passage 
54, to the small diameter portion 49 of the first tube member 
14. As a result, the interior of the replaceable container 80 will 
beat the same pressure P2 as the small diameter portion 49 of 
the first tube member 14. In this manner, the pressure P1 
within the flask 20 (but exterior to the replaceable container 
80) is greater than the pressure P2 within the replaceable 
container 80. 

Thus, by selecting the diameters of the Small and large 
diameter portions 49 and 48 to provide a suitable pressure 
differential (P1-P2) when water flows through the first tube 
member 14 from the standard pipe 12, a Suitable pressure may 
be applied to the exterior of the flexible bag portion 81 of the 
container 80, to compress the flexible bag portion and force 
fluid contained within the flexible bag portion out of the 
container 80, through the fluid flow passage 90, through the 
first connection tube 84, through the passages 66 and 62 and 
into the small diameter portion 49 of the first tube member. 
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12 
The fluid forced from the flexible bag, into the small diameter 
portion 49 is, thus, mixed with water flowing through the 
small diameter portion 49 and conveyed, with the water flow, 
to the showerhead 18. In this manner, fluid from the container 
80 may be mixed with the water flow in the first tube member 
14 and the mixed water and fluid from the container 80 is 
expelled through the nozzles 32 of the shower head 18. 
The container 80 may be filled with a fluid, such as a fluid 

Soap, shampoo, hair or body conditioner, medication, or other 
Suitable material for mixing with water and expelling from a 
shower head. The user may adjust the volume of fluid flowing 
from the container 80, into the fluid flow, by adjusting the 
position of the volume control knob 72. The user may readily 
replace an empty container (or replace one container with 
another container containing different material) by simply 
removing the flask 20 from the second extension member 28, 
opening the flask cover 22, removing the existing container 
80 from the flask cover 22 and attaching another container 80 
to the flask cover 22, replacing the cover 22 on the flask body 
21 and re-attaching the flask 20 to the second extension mem 
ber 28, as described above. Alternatively, a user may have 
more than one flasks 20, each holding a container 80 contain 
ing mutually different materials, such that the user may 
change dispensing materials by simply replacing a flask 
attached to the second extension member 28 with another 
flask. 
A further embodiment is shown in FIG. 8, wherein at least 

one (and preferably, a plurality) of bypass channels are pro 
vided within the first tube member 14, to allow a portion of the 
water flow to bypass the large and small diameter portions 48 
and 49 of the restrictor tube section 46 of the first tube mem 
ber 14. In the drawing in FIG. 8, a single bypass channel 110 
is shown. However, in further embodiments, plural bypass 
channels are arranged in spaced relationships around the 
large and small diameter portions 48 and 49. For example, 
three bypass channels 110 may be arranged around the large 
and Small diameter portions 48 and 49, and spaced apart at 
120 degree intervals. The number of channels and the diam 
eters of the bypass channels may be selected to provide a 
desired bypass Volume. In one example embodiment, three 
bypass channels, each having a diameter of about 0.1 inch 
may be employed. However, other embodiments may employ 
other Suitable channel numbers and diameters. 
By employing one or more bypass channels, the Volume of 

water reaching the shower head 18 may be increased (relative 
to embodiments in which water only flows through the large 
and small diameter portions 48 and 49 of the restrictor section 
46 of the first tube member 14. In particular, the restricted 
flow of water through the large and small diameter portions 48 
and 49 and resulting venturieffect may create an undesirable 
reduction in flow volume to the shower head. The bypass 
channels provide an additional flow of water to the shower 
head. 

In further embodiments as shown in FIGS. 9 and 10, the 
volume control valve 70 may be replaced with a diverter valve 
112. The diverter valve 112 has two positions (controlled by 
the knob 72), including a bypass position as shown in FIG.9 
and an open position as shown in FIG. 10. In the bypass 
position, the diverter valve 112, opens fluid communication 
through a bypass passage 114 extending between the pas 
sages 64 and 65 in the second extension member 28 and, at the 
same time, closes communication between the container 80 
and the passage 65. In the open position, the valve opens the 
fluid communication path between the container 80 and the 
passage 65, but closes the bypass passage 114. In this regard, 
when a user desires to remove a flask 20 (for example, for 
replacement) or simply desires to not use material from the 
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flask 20, the user may turn the diverter valve 112 into the 
bypass position (FIG.9) and cause water to flow through the 
passage 64 to the bypass passage 114, through the bypass 
passage 114, to the passage 66 and back through the passage 
62 to the small diameter portion 49 of the first tube member 
14. As a result, any soap residue (or residue of other material 
from the container 80) that may be within the passages 66 and 
62 may be quickly washed away by the bypass flow through 
those passages. 

While embodiments are described above in the context of 
a dispenser for a shower, other embodiments may be 
employed as a dispenser for other fluid-flow contexts. In 
particular, embodiments of the invention may be configured 
to connect in any Suitable fluid flow system, for dispensing 
material (form container 80) into a fluid flow. 

What is claimed is: 
1. A dispenser system for connection to a fluid flow pipe 

through which a fluid may flow, the dispenser comprising: 
a first tube member having at least one fluid flow passage 

therethrough, the first tube member having an inlet con 
figured for connecting to and receiving a fluid flow from 
a fluid flow pipe and conveying fluid through the at least 
one fluid flow passage in a fluid-flow direction, the at 
least one fluid flow passage including a restrictor pas 
Sage having a first portion and a second portion down 
stream of the first portion in the fluid-flow direction, the 
first portion having a first fluid pressure and the second 
portion having a second fluid pressure that is less than 
the first fluid pressure, upon fluid being conveyed 
through the restrictor passage; 

a flask having an enclosed interior volume: 
a pressure-deformable container held within the interior 
volume of the flask, the pressure-deformable container 
having an interior first volume for holding a flowable 
material, the flaskand the deformable container defining 
a second volume within the flask but external to the 
deformable container; and 

a connection structure for connecting the first volume in 
fluid-pressure communication with the second portion 
of the restrictor passage and for connecting the second 
volume in fluid-pressure communication with the first 
portion of the restrictor passage, the connection struc 
ture being rotatably coupled to the first tube member, for 
rotation about at least a portion of the restrictor flow 
passage after the first tube member is connected to the 
fluid flow pipe: 

wherein the at least one fluid flow passage through the first 
tube member comprises at least one bypass passage, for 
allowing fluid to flow through the first tube member and 
bypass the restrictor passage in the first tube member. 

2. A dispenser system as recited in claim 1, wherein the at 
least one bypass passage comprises a plurality of bypass 
passages arranged around the restrictor passage. 

3. A dispenser system as recited in claim 1, wherein the at 
least one bypass passage comprises three bypass passages 
Substantially parallel to the restrictor passage and arranged 
around the restrictor passage at about 120 degree intervals. 

4. A dispenser system as recited in claim 1, wherein the 
connection structure comprises a second tube member dis 
posed around the first tube member and rotatable relative to 
the first tube member. 

5. A dispenser system as recited in claim 1, wherein the first 
tube member includes first and second annular grooves 
arranged in fluid-pressure communication with the first and 
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second portions, respectively, of the restrictor passage, and 
wherein the connection structure comprises: 

a second member disposed for rotation in a circumferential 
path of motion around the first tube member, the second 
member including first and second fluid-pressure com 
munication passages arranged in fluid-pressure commu 
nication with the first and second annular grooves of the 
first tube member throughout the circumferential path of 
motion of the second member relative to the first tube 
member. 

6. A dispenser system as recited in claim 1, wherein the 
second member comprises a second tube member disposed 
around the first tube member and an extension member 
extending from the second tube member, the extension mem 
ber including a flask connection end for connecting to the 
flask. 

7. A dispenser system as recited in claim 1, wherein the 
connection structure and the flask include a releasable con 
nector for selectively coupling and de-coupling the flask to 
the connector structure. 

8. A dispenser system as recited in claim 7, wherein the 
releasable connector comprises at least one clamp. 

9. A dispenser system as recited in claim 7, wherein the 
releasable connector comprises a threaded connector. 

10. A dispenser system as recited in claim 7, further com 
prising at least one additional flask for allowing a user to 
interchange one flask for another in the system. 

11. A dispenser system as recited in claim 1, wherein 
the flask comprises a flask body and a flask cover remov 

ably connectable to the flask body, the flask cover 
including a keyed connection portion; 

the pressure-deformable container includes a keyway por 
tion formating with the keyed connection portion of the 
flask cover. 

12. A dispenser system as recited in claim 11, wherein 
the keyed connection portion of the flask cover and the 

keyway portion of the pressure-deformable container 
include at least one of a mating groove and protrusion, 
mating non-circular cross-sectional shapes, or a combi 
nation of a mating groove and protrusion and mating 
non-circular cross-sectional shapes. 

13. A dispenser system as recited in claim 1, wherein the 
connection structure comprises: 

an extension member including a flask connection end for 
Selectively coupling and de-coupling the flask thereto; 

a first fluid-pressure passage in the extension member, the 
first fluid-pressure passage connected in fluid-pressure 
communication with the first portion of the restrictor 
passage of the first tube member, and 

a valve disposed within the first fluid-pressure passage for 
blocking fluid-flow from the first fluid-pressure passage 
in the event that the flask decouples from the extension 
member. 

14. A dispenser system as recited in claim 13, wherein the 
connection structure further comprises: 

a second fluid-pressure passage in the extension member, 
the second fluid-pressure passage connected in fluid 
pressure communication with the second portion of the 
restrictor passage of the first tube member; and 

a volume control valve for manually adjustable volume 
control disposed within the second fluid-pressure pas 
Sage having a manual actuator and an off position in 
which fluid-pressure through the second fluid-pressure 
passage is blocked. 
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